Peramine and lolitrem B from endophyte-grass associations cascade up the food chain.
Endophytic fungi in cool-season grass species produce herbivore-toxic alkaloids, which are assumed to harm higher trophic levels along food chains. Previous studies have shown fitness disadvantages for higher trophic levels that feed on aphids that were exclusively reared on perennial ryegrass (Lolium perenne) infected with the endophytic fungus Neotyphodium lolii. However, it is unknown whether the alkaloids produced by the fungus-grass association can be assimilated by plant sap-sucking insects like aphids. Using an ultra high performance liquid chromatography method combined with mass spectrometry, we provide the first evidence that the alkaloids peramine and lolitrem B are present in aphids (Rhopalosiphum padi) and in aphid predators when the aphids are reared on endophyte-infected grass. We conclude that alkaloids can enter the plant sap of the grass and are responsible for longer pupal stages of the ladybird Harmonia axyridis and for fitness disadvantages of aphids and their predators as shown in previous studies.